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To all whom it may concern: 


Be it known that I, THomas A. Eprson, of 


Menlo Park, in the county of Middlesex and 


an external source, is connected preferably by 
a belt with the shaft of the gas-engine. 
Lamps or other translating devices are 


State of New Jersey, have invented a new | placed in multiple arc across main conductors 55 
5 and useful Improvement in Means for Operat- ; leading from the machine. 
ing Electrical Generators, (Case No. 532,) of Where the “Otto” or other gas-engine is 
which the following is a specification. used, in which an explosion occurs at every 
Allattempts which have hitherto been made ; second revolution of the fly-wheel, a cam or ec- 
to. produce electricity for illuminating and | centric is placed on the shaft which operates 60 


other purposes by employing engines actuated 
by explosions of gas to drive the rotating arma- 
tures of electrical generators. have been prac- 
tically unsuccessful, for the reason that when 
the explosion occurs the speed of the engine, 
15 and consequently that of the armature re- 
: volved thereby, is increased, causing an in- 
i crease in the current generated, while. between 
the explosions the speed gradually declines 
and the enrrent is diminished. This variation 
in current of course produces improper effects 
.in the translating devices supplied. from the 
generator; and thisis especially the case when 
the current is employed for incandescent elec- 
tric lamps, the variations of current causing 
constant variations in the brilliancy. of the 
lamps. 

. The object [have in view is to successfully 
employ gas-engines in operating electric gen- 
erators which supply current to electric lamps, 
electro-motors, or other translating devices; 
and to this end my invention consists in em- 
ploying, in connection with a gas-engine and 
the generator or generators driven thereby, 

_ means operated automatically by the move- 
ment of the apparatus, to compensate for the 
inerease of speed ‘by reducing the proportion 
of the entire current generated, which is trans- 
mitted to the translating devices, such means 
being caused to operate at the moment when 
the increase of speed commences, so that prac- 
tically the same current is supplied to the 
translating devices as before. . 

. I prefer to employ my invention in connec- 
tion with a multiple-are system of lighting by 
electrical incandescence, though it may be em- 
ployed with a._series. system and with are- 
lamps or any kind of translating devices. 
..The generator, which is preferably a dyna- 
mo-electri¢ machine having its field and. arma- 

50 ture coils in multiple-arc relation to each other, 

but which may have its field energized from 
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the valves, which shaft revolves with oue-half 
the speed of the main shaft, so that the ex- 
plosion occurs once during each of its revolu- 
tions. This cam or eccentric works an arm 
whose movement causes a decrease in the pro- 
portion of the current generated, which is sup- 
plied to the translating devices at the moment 
of theexplosion. Such diminution may be ac- 
complished by throwing resistance into the 
main circuit; but it is preferable to diminish 
the proportion of current in the translating 
devices by closing other multiple-are circuits, 
(through suitable resistance,) and thus provid- 
ing new paths for the current. A number of 
such multiple-are circuits, all of the same re- 
sistance, may be simultaneously thrown into 
circuit as soon as the increase of speed oc- 
curs; but in a gas-engine the speed gradually 
increases after the explosion up to a certain 
point, and then gradually declines. Therefore I 
preter to close a circuit of high resistance at 
the beginning of. the increase, and then sue- 


resistance in the proper proportion until the 
maximum speed is reached, when the resist- 
ances are gradually increased as the speed 
runs down. - To accomplish this I prefer toem- 
| ploy. as resistances a number of incandescing 
electric lamps, One terminal of the multiple- 
are circuit from the main line is connected with 
the circuit-controlling arm worked by the ec- 
centric, while the other terminalis divided into 
a number of branches, each running to a con- 
tact-point.. In each of these -branches. is 
placed one.or more of the resistance-lamps, 
they being, if more than one is used, in mal- 
tiple-are relation to- each other, so that the 
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- | braueh containing most lamps is the one of 


least resistance. “The lamps are so arranged 
that at the first slight increase of speed _a cir- 


cessively close circuits of gradually-decreasing 
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‘by themovement of thecircuit-controllingarm, 
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while as the speed increases circuits contain- 
ing two, three, or more lamps are successively 
closed. As the speed again declines circuits 
containing less numbers of lamps are closed 
until near the end of the first revolution. Dur- 
ing the second revolution the decline in speed 
is so small and gradual that the generation of 
current is practically unaffected by it. 

I prefer to use for opening and closing the 
multiple-arc branches a commutator, which 
consists of a number of thin metal plates set 


near together, but separated: by plates of in- 


sulation. Each metal plate is extended out 
beyond the insulation and bent so that the 
plates diverge into a fan shape. Wires con- 
nected one to each plate run to binding-posts, 
from which the wires ruu which form the cir- 
cuits including the.resistance-lamps. A con- 
tact-point placed at the extremity of the cir- 
cuit-controlling arm slides backward and for- 
wark over the edges of the commutator-plates 
during each revolution of the valve-shaft; and 
a thin metal plate is so placed that it will lie 
between the contact-point and the commuta- 
tor-plates during that half of the revolution 
of the valve-shaft daring which no explosion 
occurs, while during the rest of the revolution 
the contact-point will pass under this plate 
and be in contact with the edges of the com- 
mutator-plates. Thus when the explosion oc- 
curs the contact-point, passing over. the edges 
of the commutator-plates, will close the sxe- 
cessive multiple-are branches, while, when the 


-eecentric draws. such point back, it will be 


separated from the commutator-plates by the 
flat plate mentioned, and said branches are not 
affected. 

As stated, it is preferable to vary the pro- 
portion of current supplied to the translating 
devices, gradually. 1 may, however, accom- 
plish such variation all at once, and this ae- 
complishes the regulation in a very satisfac- 
tory manner, although not so perfectly as that 
just described. In this case the arm attached 
to the eccentric merely serves to close a cir- 
cuit, which may be a inultiple-are circuit of 
the desired resistance, or may act as a shunt 
around a wire-resistance in the main line. The 
circuit-controller may be a point dipping into 
a mercury-cup, and withdrawn therefrom as 
the arm is moved back and forth; or the cir- 
cuit may be made and broken at contact-points 
in any ordinary manner. With all these ar- 
rangements means are provided for adjusting 
the position of the eccentric so that it can be 
set to act at the proper point. 

It is evident that the eccentric might be 
placed on the main shaft of the engine, on the 


’ shaft of the armature, or on any moving part of 


66 


the apparatus, proper adjustment of the eccen- 
tric being made to insure its action at the 
proper point. a 

In some gas-engines the air and gas are ad- 


“ mitted to the exploding-chamber at such times 
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and in such proportions that the explosions oc- 


cur irregularly instead of at every other revo- 


lution.. With such engines an arrangement 
different from those described is necessary. 
Such arrangement consists of a spring- gov- 
ernor placed on the valve-shaft or any rotat- 
ing portion of the engine or generator, and 
provided with an arm for varying a resistance 
placed preferably in one of the main conduet- 
ors. I preferably employ the flat commutator- 
plates described, with wires running from them 
and including resistance-coils. As the speed 
of the engine inereases upon the occurrence of 
an explosion, the movement of the governor 
throws the resistance-coils into circuit, while, 
as the speed declines, the contact-arm is drawn 
back and throws out resistance. 

In the accompanying drawings, Figure 1 is 
a top view, representing a gas-engine, the gen- 
erator driven thereby, and the compensating 
devices; Fig, 2, a top view of the eccentric on 
the valve-shaftand the resistance-commutator; 
Fig. 3, an elevation illustrating the devices for 
adjusting the eccentric; Fig. 4, a detail view, 
in perspective, of the resistanee-commutator ; 
‘Fig. 5, a diagram illustrating the variation in 
speed-of the gas-engine and the times at which 
the resistance-lamps should be placed in cir- 
cuit; and Figs. 6, 7, and § are diagrams illus- 
trating other forms of the invention. 

Referring to the first five figures of the draw- 
ings, A represents a gas-engine, B the main 
shaft of the same, and C the shaft which oper- 
ates the valves,.and is revolved from shaft B 
by gears aa, the shaft O making half as many 
revolutions as the shaft B. A belt, .D, runs 
‘from shaft B to the armature-shaft E of a dy- 
namo-electrie machine, F.. From the genera- 
tor F main conductors 1 2 extend, across which 
translating devices y y are placed in multiple- 

se 


eccentric, H.~ From the eccentric H runs a 
rod, I, which terminates in a contact-point, b. 

Upon a suitable insulating-base, J,, are sup- 

-ported edgewise and side by side the series of 
thin metal plates ¢ ¢, separated by plates d d, 
‘of mica or other insulating material, the whole 

being supported and held. together by an in- 
sulated bolt, e, passing through the plates and 
the standards K K. Supported also from the 
base J is the flat spring-piece L, which termi- 
nates in an inclined plane, /, located immedi- 
‘ately above the edges of the commutator-plates 
Ce. ; 

The rod J,-which is attached to the eccentric, 
is connected with rod M, and to rod M is at- 
tached at right angles. the contact-arm N, 
whieh terminates.in a point, 0, resting on the 
commutator -plates:e¢ ¢« Tach commutator- 
plate extends out beyond the insulating-plates 
and is bent out from the rest, the whole form- 
ing a fan shape, and toeach is attached a.wire, 

'g, passing under the base.J, each wire g being 
connected with one of the binding posts: kh. 
“The wire 3-of a multiple-are circuit, 3 4, from 
the main conductors 1 2 is connected to a bind- 
ing-post, h’, on the base J, from whieh a wire, 
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5, runs to arm N.. The wire 4 is divided into 
a number of branches, as seen in Fig. 1, each 
connected with one of the binding-posts h. 


Rach of these branches contains one or more 


resistance-lamps, #,.in multiple-are relation to 
each other, as shown. 


The operation of these devices is as follows: | 


The explosion occuring, as stated, once during 
each revolution of.the valve-shaft: C, the ec- 
centric is so adjusted that at the time of the 


in Figs, 2 and 4.°; The motion of the eccentric 
draws the contact-point along the plates ¢ e, 
under the piece /; making successive contacts 
and throwing into circuit first one, then two, 
three; and four lamps, as the speed increases, 


‘and then gradually reducing the number as 


the speed declines. This is clearly illustrated 
in Fig. 5, wherein the carve # x shows the in- 
crease and decrease of speed during two revo- 
lutions of the main shaft and fly-wheel, or one 
revolution of the valve-shaft, the dotted lines 
x # showing the end of. the first revolution. 
The full vertical lines represent the points at 
which lamps are thrown in, the figures. show- 
ing the number of lamps at each. point.: The 
decline in.speed during the second revolution 
is so small and gradual that it is not necessary 
to compensate for it. It is evident that the 
circuit34 may be divided into many more parts 
and lamps thrown in with. much greater fre- 
quency; that more lamps may. be used, if nec- 
essary, at poiuts of greatest: speed, .aud that 


' at points of less speed, where a high compen- 


sating resistance is desired in the circuit, high- 


_er resistance lamps may be used, or two or 


more lamps.in series may be thrownin. .Dur- 
ing the second half of the revolution of the 
valve-shaft.the contact b slides forward, but 
now. passes over the inclined plane ./, and is 
thus kept from contact with the commutator- 
plates. It then drops into the position shown 
in Figs. 2 and 4 in time for the explosion. : 
The sleeve G, which carries the eccentric H, 
is made adjustable on shaft C by means of a. 
forked arm, k, attached to said sleeve, pivoted 
at 1, and moved by screwing in and.out the 
rod m, a pin, s, on the shaft moving in a slot, 
t, So that the movement of the sleeve adjusts 
the eccentric. A pointer, n, is attached to arm 
k, moving ona scale, 0, by which the position 
of the eccentric is determined. ‘This adjust- 
ment is desirable in order that the eccentric 
may be made to. act at. precisely the proper. 
points. a 


are in multiple are across the circuit 34. The 
arm I terminates in a contact-point, p, which 
enters a mercury-cup, g, and completes the cir- 
cuit 3 4 at the moment when the explosion oc- 
curs, thus throwing the lamps? éinto circuit and 
reducing the proportion of current supplied to 
the translating devices a a. : 

It is evident that the eccentric which moves 
the rod I- may be attached to any revolving 
part:of. the. apparatus. In Fig. 7 the motion 


explosion the contact b is in.-the position shown 


In Fig. 6,.a number of resistance -lamps 4 


3 


of the arm I opens and closes circuit at +, thus 


throwing-a resistance, R, into the main: cir- 


cuit when the speed. increases, and closing a 


shunt around the resistance when the speed 
diminishes. In-Vigs. 6 and 7 the eecentrie is 
adjusted by means of a set-screw, w. 

The device illustrated in Fig. 8 is intended 
for use wit gas-engines in which the explo- 
sive gaseous mixture is not regulated so as to 
explode at .stated regalar intervals, but. ex- 
plodes irregularly... A spring-governor,'S; is 
placed on the main shaft or valve-shaft of the 
engine or on any other revolving part of the 
apparatus, and an arm, Q, attached ‘to the 
sléeve of said governor, acts to gradually throw 
the resistance HY into the main line. as the 
speed increases and to remove it as the speed 
diminishes. 

With all these. forms, an adjustable resist- 
ance, R, (shown in Fig. 1,) should be placed in 
the field-circuit of the generator to: regulate 
the generation of current according to varia- 
tions in the number of translating devices in 
circuit, or other suitable. form of regulating de- 
vice should be provided for this purpose. 

What, I claim is— 

1. The combination, with a gas-engine, a 
dynamo or magneto electric machine driven 
thereby, and one or more translating devices 
supplied. with current: by said machine, of 
means for compensating for irregularities in 
the speed of said engine, whereby a practically 


constant electro-motive force will be main: 


tained at the. translating device or devices, 
substantially as set forth. : 
- 2, The combination, with:a gas-engine, a 
dynamo or magneto electric machine driven 
thereby, and translating devices supplied with 
current by said machine, of mears for con- 
trolling the supply of current to said. translat- 
ing devices to compensate for irregularities in 
the speed of said engine, so as to. maintain.a 
practically constant electro-motive force, sub- 
stantially as set forth. 

3. The combination, with a gas engine, a 
dynamo or magneto electric machine driven 
thereby, and translating devices supplied with 
current by said machine, of means actuated by 
a moving part ofthe apparatus controlling the 
supply of currént to the translating devices to 
compensate for accelerations and retardations 
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in the speed of said engine, substantially as . 


set forth. : 

4. The combination, with a gas-engine, an 
electric generator driven thereby, and trans. 
lating devices supplied. by such generator, of 
means actuated by some moving portion of the 
apparatus for gradually varying the resistance 
of. the circuit: which contains the translating 
devices to compensate for.the gradual accele- 
rations and retardations of the speed of said 


[20 


125 


engine, whereby a practically constant.electro: . 


motive force is maintained, substantially as 
set forth. : 

' 5. The combination, with a gas-engine, an 
electric generator driven thereby, and trans- 
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lating devices supplied by such generator, of a. 


circuit - controlling device operated by the 
movement of said engine, and controlling 
circuit or circuits whose opening or closure va- 
ries the resistance of the circuit containing the 
translating devices, to compensate for irregu- 
larities in the speed of said engine, substan- 
tially as set forth. 

6. The combination, with a gas-engine, an 
electric generator driven thereby, and trans- 
lating devices supplied by said generator, of 
an eccentric mounted on a revolving portion 
of the apparatus, and a cireuit-controlling de- 
vice operated by said eccentric and control- 
ling the supply of current to the translating 
devices, to compensate for irregularities in the 


speed of the engine, substantially as set forth. 


7. The combination, with the gas-engine, the 
generator, and the translating devices, the last 
being arranged in multiple arc, of means act- 


. uated by the movement of the engine for clos- 


29 


ing other multiple-are circuits when the speed 
of the engine increases, and opening such cir- 
cuits when the speed declines, substantially 
as set forth.. 

8. The combination, with the gas-engine, the 
generator, and translating devices in multiple 
are, of a namber of multiple-are circuits of va- 


rious resistances, and means actuated by the 


35 


40 


movement of the engine for successively clos- 
ing such circuits to compensate for irregulari- 


ties in speed of the engine, substantially as set |! 


forth. 
9. The combination, with the circuit-con- 
trolling arm carried by the eccentric operated 


from the shaft of the gas-engine, and the con- | 


tacts made successively by said arm, of means 
for keeping said arm from touching said con- 
tacts during the revolutions of the shaft in 
which no explosions occur, substantially as 
set forth, , 


10. The combination, with the arm operated 
by the eecentric and carrying a contact-point 
which slides on the edges of thin commutator- 
plates, of means for keeping said point. from 
contact with said plates during one-half of the 
movement of the eccentric, substantially as 
set forth. . 

11. The combination, with the eccentric-op- 
erated arm provided with a coutact-point and 
the edgewise commutator-plates, of the spring- 
plate, over which said contact-point passes in 
one direction, but under it in the other, sub- 
stantially as set forth. 

12. The combination, with a gas-engine, a 
dynamo or magneto electric machine driven 
thereby, and translating devices supplied with 
current by. said machine, of adjustable means 
for compensating for irregularities in the speed 
of said engine, whereby a practically constant 
electro-motive force will be maintained at the 
translating devices, substantially as set forth. 

13. The method of maintaining a constant 
electro-motive force at the translating devices 
in a system of electrical distribution whose 
generator is actuated by an intermittently-op- 
erating motor, consisting in varying the pro- 
portion of the entire current generated, which 
is supplied to said translating devices to a de- 
gree corresponding to the curve of -accelera- 
tion and retardation of the speed of said mo- 
tor, the proportion of current sent to the 
translating devices being diminished when the 
speed increases, and vice versa, substantially 
as set forth. ; 
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This specification signed and witnessed this 


20th day of December, 1882. 
THOS. A. EDISON. 


Witnesses: 
H. W. SEELY, 
Wm. H. MEADOWCROFT. 


